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<54) PROJECTOR 
<57)Abstract: 

PROBLEM TO BE SOLVED: To accomplish the miniaturization of a 
projector and to attain the projector of high brightness and high reliability 
by more improving a cooling performance for a liquid crystal panel part 
SOLUTION: The projector is constituted by attaching a frame for holding a 
liquid crystal panel for modulating light to a prism unit for synthesizing a 
plurality of kinds of color light, the frame 52 is constituted by stacking two 
metal plates 53 and 54 equipped with recessed parts 53a and 54a 
corresponding to the shape of the liquid crystal panel 40R and light 
transmission windows formed in the recessed parts and forming the liquid 
crystal panel 40R storing part between the two plates, and the liquid 
crystal panel 40R is fixed to the storing part constituted of the recessed 
parts 53a and 54a of the frame in a contact state, and the frame 52 and 
the prism unit 20 are fixed with an air course 100 interposed between them 
so that heat may be transferred by conduction. 
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CLAIMS 



{Claim(s)] 

[Claim 1] It is the projector which comes to attach the frame holding the electro-optic device which modulates light in 
the prism unit which compounds two or more colored light. Said frame constitutes the stowage of said electro-optic 
device for the heat sink of two sheets with the optical passage aperture formed in the crevice corresponding to a 
configuration and said crevice of said electro-optic device among them in piles. Said electro-optic device is a projector 
which contact immobilization is carried out in the stowage which consists of a crevice of said frame, and is 
characterized by for said frame and said prism unit having an air course, and fixing them possible [ thermal conduction ] 
among them. 

[Claim 2] The projector according to claim 1 characterized by carrying out surface preparation so that light may not 
reflect the front face of said heat sink of two sheets. 

[Claim 3] The projector according to claim 1 or 2 characterized by making the appearance of said frame almost equal to 
the appearance of the optical plane of incidence of said prism. 

[Claim 4] The projector according to claim 1 to 3 characterized by forming said heat sink of two sheets by spinning 
using a metal plate. 

[Claim 5] The projector according to claim 1 to 4 characterized by carrying out insulating processing of the 
correspondence part of said heat sink which said electro-optic device is a liquid crystal panel with a TFT substrate, an 
opposite substrate, and the control cable connected to these substrates, pinches said control cable by the mating face of 
said heat sink of two sheets, and contacts the circuit pattern side of said control cable. 

{Claim 6] The projector according to claim 5 to which the mating face of said heat sink of two sheets is characterized by 
positioning said liquid crystal panel by the crevice peripheral wall ofsaid heat sink almost in accordance with the 
mating face of said TFT substrate and said opposite substrate. 

{Claim 7] The projector according to claim 1 to 6 characterized by fixing said frame to said prism unit through a wedge- 
shaped spacer with the slant face which forms the opposite flank of said frame in the inclined plane which keeps away 
from the optical plane of incidence of said prism unit as it goes outside, and contacts said inclined plane and said prism 
unit. 

[Claim 8] The projector according to claim 7 characterized by preparing the piece of a guide which guides said wedge- 
shaped spacer in the inclined plane of said frame. 

{Claim 9] The projector according to claim 7 or 8 characterized by preparing the slit which increases the elasticity of 
said frame flank near the initiation section of the inclined plane of said frame. 

{Claim 10] The projector according to claim 7 to 9 characterized by having arranged said wedge-shaped spacer in the 
four corners of said frame. 

[Claim 11] The projector according to claim 1 to 6 characterized by fixing said frame to said prism unit through the 
cylindrical spacer with which puncturing is prepared in at least two around [ an optical passage aperture ] said frame, a 
side face carries out checking and verifying to said puncturing, and an apical surface contacts said prism unit. 
{Claim 12] The projector according to claim 1 1 characterized by forming puncturing of said frame in the shape of 
burring. 

[Claim 13] The projector according to claim 1 to 6 characterized by the thing for which the opposite flank of said frame 
was bent at said prism unit side, and which bend, has the section and fixed said frame to said prism unit through this 
bending section. 

tClaim 14] The projector according to claim 13 characterized by fixing the point of said bending section directly to^said 
prism unit. 

[Claim 15] The projector according to claim 13 characterized by fixing the point of said bending section to the heat- 
conduction plate fixed to said prism unit. 
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[Claim 1 6] The projector according to claim 1 to 1 5 characterized by carrying out a pressure welding to the lieht tmide ' 
t C °P?f component which pinches the end stietf f heat^nductionSbe^n ttofi? 

™Z*S 2if t° J Sf° r acco ^ din f to cI ^ m 1 6 characterized by carrying out the pressure welding of said heat- 
conduction sheet to the perpendicular wall formed in said light guide 

t0 Claim 1 10 1 8 CharaCtenZCd * a P ol —ng plate to the optical plane of 
[Claim 20] The projector according to claim 19 characterized by having fixed the thermally conductive eood 

SSiJEsr '° - "~ of ^ of - id «— ■*■ - "SEEL* 

i^i^^tiXXKi by prism -» 10 *■ ligh ' — wwd > 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a projector, especially relates to the arrangement structure of the optical 

system electro-optic devices, such as a liquid crystal panel, and near [ for photosynthesis ] a prism unit. 

[0002] 

[Description of the Prior Art] The arrangement structure of the optical system electro-optic devices, such as a liquid 
crystal panel of a projector, and near [ for photosynthesis ] a prism unit is indicated by JP,2000-221587,A or JP,2000- 
221588,A. In these official reports, although the device which raises the assembly nature and dependability of this part 
was performed by storing a liquid crystal panel in a panel frame, and attaching it in the prism unit for photosynthesis, 
cooling of a liquid crystal panel was almost dependent on cooling in the air course established between the panel frame 
and the prism unit. 
{0003] 

[Problem^) to be Solved by the Invention] However, since the miniaturization of a projector and high brightness-ization 
were promoted and the heat consistency in equipment has risen compared with the former, much more improvement in 
the cooling engine performance of electro-optic devices, such as a cure against heat dissipation inside a projector, 
especially a liquid crystal panel, is needed in recent years. This invention was made in order to solve the above- 
mentioned technical problem, it tends to aim at much more improvement in the cooling engine performance of electro- 
optic devices, such as a liquid crystal panel, and tends to contribute to high-reliability-ization at the miniaturization of a 
projector, a raise in brightness, and a list. 
[0004] 

{Means for Solving the Problem] The projector of this invention the frame holding the electro-optic device which 
modulates light It is the projector which it comes to attach in the prism unit which compounds two or more colored 
light. Said frame constitutes the stowage of said electro-optic device for the heat sink of two sheets with the optical 
passage aperture formed in the crevice corresponding to a configuration and said crevice of said electro-optic device 
among them in piles. Contact immobilization of said electro-optic device is carried out in the stowage which consists of 
a crevice of said frame, and it is characterized by for said frame and said prism unit having an air course, and fixing 
them possible [ thermal conduction ] among them. It becomes possible to be efficient and to cool electro-optic devices, 
such as a liquid crystal panel, by this, using the air and heat conduction from a heat sink passing through an air course, 
and can contribute to the miniaturization of a projector, a raise in brightness, and the improvement in dependability. In 
this case, if surface treatment is carried out so that light may not reflect the front face of said heat sink of two sheets, an 
unnecessary leakage light from a frame to an electro-optic device can be shaded certainly. Moreover, if the appearance 
of said frame is made almost equal to the appearance of the optical plane of incidence of said prism, a heat sinking plane 
product can be made into max within the limits of the magnitude of said prism unit, and the stray light to a prism unit 
can also be shaded. If the heat sink of two sheets is formed by spinning using a metal plate, a frame is made to the 
smooth surface configuration where fluid resistance is small, and, moreover, improvement in productivity can be aimed 
at. 

[0005] Moreover, when said electro-optic device considers as a liquid crystal panel with a TFT substrate, an opposite 
substrate, and the control cable connected to these substrates, said control cable is pinched by the mating face of said 
heat sink of two sheets, and it is characterized by carrying out insulating processing of the correspondence part of said 
heat sink in contact with the circuit pattern side of said control cable. Thereby, the control cable of a liquid crystal panel 
can be ^easily pulled out from a frame. Furthermore, if the mating face of said heat sink of two sheets is made mostly in 
agreement with the mating face of said TFT substrate and said opposite substrate and said liquid crystal panel is 
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KISS'S ^ ^^^P^P^ wal1 of said heat sink, the electro-optic device to a frame is easily incorporable ' 
a^ o^nTi 0 ^ ZSTFT " m ° reOVer ' ^ ° PP0site flank of **** is fon *ed » SSSe which 
c^act^z^v 52S?2-?^ ° WS r d keepS 3Way ^ Ae ° ptical plane of incidence of said prisSSus 
«m£SS? ^ 5 ^ ° Said pnSm m,t ^ugh a wedge-shaped spacer with the slant face which , contacts • 

Ztt SSt 6 n ? P" 8 " 1 Umt - Wh . lle bein 8 ab,e to P^orm positioning to an electro-optic demand S££n 
s?de S^JSSSiSr ^ by Ae Side of a frame can be made to conduct to a p^smunit 

wedge-shaped spacer. In this case, if the piece of a guide which guides said wedge-shaped spacer is 

EEL SjS^fjSS S3id ^ bC P^nnedSsily. Moreo^ifme^wS 

when^ *™S2 f I ^ feme flank 18 Prepared near me initiation section of * e incli ned plane of said frame also 
when a frame deforms by heat expansion etc., the deformation will be absorbed, and it will become possible tonreW 
die location gap iwith 1 i liquid crystal panel and a prism unit In addition, it is good also as a S3on wMch 
arranges said wedge-shaped spacer in the four comers of said frame according to a situation 

[0007] Moreover ,t is characterized by fixing said frame to said prism unit through the cylindrical spacer with which it 
replaces with said wedge-shaped spacer, puncturing is prepared in at least two around [ an SSZ^l 

SSJfSi ^ 0Ut 1 CheCkingand Verifyin g to said P-cturing, a„ d an SaceZSS^I 

Znl^ m y ' P ° smo , mn :8 t ° u an electro-optic device and the prism unit of a frame can be performed possible 7 foe 
] in^ VCT ' 5 C ^ by ^ f de of a ^ ^ be made to conduct to a prism unit side through cy Sn&kal 
spacer. In this case, if punctunng of said frame is formed in the shape of burring, said positioning cafbe JESS 

iS^S 8 '^^* 6 S6Cti u n md Ae pr0jeCtor of 11118 ™™*<>* « characterized by the thing for which the 

of said framf was bent at said prism unit side and which fixed said frame to said prism unit mroud, this 
bending section again. In this case, even if it makes said prism unit fix the point of the bending Sn^rectiv Te heat 

SSSSSffoSfJ? ^ Pri "? bC madC t0 fiX &e point of * e bend ^ section l^e bTd^ Sn 

™h 7^-^ u T" 6 311(1 rt aclueves re <*ification, while the cooling effectiveness of an air course increases 

ESSX£S££ 53? y ^ f 6 ° f 3 fr3me bCndS ' and * from * e section to a Prism uniTsWe 

] JZ P TT u ^ S inventlon " moreover, the end side of a heat-conduction sheet is pinched between the heat 

n^Lrl wl ? C ° nStlt V te 1 this frame from a lower *■* of said frame, and it is cha?acterize2r c^nfo^t a 

pressure welding to the horizontal plane and perpendicular wall of the light guide which supports me onti^^sSn 

^C ^1 P tr i, f0f *! 0thCT T d SidC ° f Said induction sneeTul^p^^late 
^siSfftti^ S^° f 3 framC 03,1 bC t0 3 Hght • Bkb 3 ^-condu g ction sheet, and'heat 

[0010] Moreover, in each above-mentioned projector, it is characterized by fixing a polarizing plate to the optical mane 
iSS^"? pnSD1 ^ ^ CTeb x y; *e air passing through an air coiLe and hear conduction to a^Tunft ST 
pola ? Z,n8 plate " Moreover > *e heat dissipation effectiveness of a polarizing plate can be raisedby 
SmLUS^ aUy conductive good transparence plate from this prism unit to the optical plane of incidence of said prism 
umt and Axing said polanzmg plate through said transparence plate. Furthermore, in each above-men^ piTecK 

Z^Z b l PriSm t0 mC light Which su PP orts *e optical-system com^neTconS sa /d 

EZLT ^ ? e ' ectr0 -0Ptic device and the heat of a frame can be made to radiate heat also toVlSSSf ' 
tfirough a pnsm unit. In addition, if said prism unit is one of those which are fixed to said light guide toouS a 
S5??2 P i f 86 ° f u Said t^parence plate is made to counter the end face of said £5«y ^ate ^ you may 
make it thermal conduction become possible between said transparence plates and said stationary^ 

[Embodiment of the Invention] Drawing 1 and drawing 2 are the top views and side elevations showing the arrangement 

* pa £. ,nSlde *J ****** concerning the example of this invention. In the case of S exam^ tn? 
interior of die sheathing case 2, a power supply unit 7 is arranged at that back end side, and the light mmSS unit 8 

^T^r 1 H f e * e - ,OCation Which ad J' oined A e before [ equipment ] side rafteVZTmT' 

Furthermore, the end face side of the projection lens unit 6 is located in the center by the side of before the optical unit 

[001 2] On the other hand, the interface substrate 1 1 in which the input/output interface circuit was carried towards the 
equipment cross direction is arranged, and the video substrate 12 in which the video signal process^nxirwas 
earned is arranged in para lei with this at one optical unit 9 side. Furthermore, the control board 1 3 for equinmem drive 
control is arranged at the light source lamp unit 8 and optical unit 9 bottom, and Loudspeakers 14R and MlST 
an^nged at the angle of right and left by the side of the equipment front end, respectively. 

[0013] The mhalation-of-air fans 15A and 15B for equipment internal intercooling are stationed at the upper part of the 
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optical unit 9, and a lower part. Moreover, the ventilating fan 16 is arranged in the equipment side face which is the 
rear-face side of the light source lamp unit 8. And the auxiliary cooling fan 17 for attracting the airstream for cooling 
from inhalation-of-air fan 1 5 A in a power supply unit 7 is arranged in the location facing the edge of the substrates 1 1 
and 12 in a power supply unit 7. Fan 15B is functioning among these fans as a fan for liquid crystal panel cooling who 
mainly mentions later. 

tOO 14] Drawing 3 is the outline block diagram of the optical unit 9 of this projector. Each optical element (element) 
which constitutes the optical unit 9 is supported by the upper light guide 80 which consists of metals, such as Mg and 
aluminum, or the bottom light guide 90 including the prism unit 20 which constitutes the colored light composition 
means. The upper light guide 80 and the bottom light guide 90 are being fixed to the upper case 3 and the lower case 4 
by the lockscrew, respectively. 

[001 5] Drawing 4 is the detailed block diagram of the optical unit 9. The illumination-light study system 923 in which 
the optical unit 9 has the light source lamp 805 and the integrator lens 921 ,922 it is [ lens ] a homogeneity illumination- 
light study component, The colored light separation optical system 924 which separates into red, green, and each blue 
colored light bundles R, G, and B the flux of light W by which outgoing radiation is carried out from this illumination- 
light study system 923, It consists of liquid crystal panels 40R, 40G, and 40B of three sheets as an electro-optic device 
which modulates each colored light bundle, a prism unit 20 as colored light composition optical system which 
compounds the modulated colored light bundle, and a projection lens unit 6 that carries out expansion projection of the 
compounded flux of light on a projection side. Moreover, it has the relay optical system 927 which leads the blue glow 
bundle B to corresponding liquid crystal panel 40B among each colored light bundle separated according to the colored 
light separation optical system 924. 

[0016] Further, the illumination-light study system 923 is equipped with the reflective mirror 931, turns optical-axis la 
of the outgoing radiation light from the light source lamp 805 to equipment front, and he is trying to bend it at a right 
angle. This mirror 931 is pinched and it is arranged at the condition that the integrator lens 921,922 intersects 
perpendicularly forward and backward. 

[001 7] The colored light separation optical system 924 consists of a bluish green reflective dichroic mirror 941 , a green 
reflective dichroic mirror 942, and a reflective mirror 943. First, in the bluish green reflective dichroic mirror 941, the 
blue glow bundle B included there among the flux of lights W which passed along the homogeneity illumination-light 
study system 923, and the green light bundle G are reflected by the right angle, and it goes to the green reflective 
dichroic mirror 942 side. This mirror 941 is passed, it is reflected by the right angle by the back reflective mirror 943, 
and outgoing radiation of the red flux of light R is carried out to a colored light composition optical-system side from 
the outgoing radiation section 944 of the red flux of light. Next, in the green reflective dichroic mirror 942, the green 
light bundle G is reflected by the right angle among the blue and the green flux of lights B and G which were reflected 
in the mirror 941 , and outgoing radiation is carried out to a colored light composition optical-system side from the 
outgoing radiation section 945 of a green light bundle. Outgoing radiation of the blue glow bundle B which passed the 
mirror 942 is carried out to the relay optical-system 927 side from the outgoing radiation section 946 of a blue glow 
bundle. In this example, all the distance from the outgoing radiation section of the flux of light of the illumination-light 
study system 923 to the outgoing radiation section 944,945,946 of each colored light bundle in the colored light 
separation optical system 924 is set up so that it may become almost equal. 

[0018] The condenser lens 951,952 is arranged at the outgoing radiation side of the outgoing radiation section 944,945 
of the red flux of light of the colored light separation optical system 924, and a green light bundle, respectively. 
Therefore, incidence of the red flux of light and the green light bundle which carried out outgoing radiation from each 
outgoing radiation section is carried out to these condenser lenses 951,952, and they are made parallel. 
[001 9] After, as for the red and the green flux of lights R and G which were made parallel, the polarization direction is 
arranged by polarizing plates 60R and 60G, incidence is carried out to liquid crystal panels 40R and 40G, it becomes 
irregular, and the image information corresponding to each colored light is added. That is, switching control of these 
liquid crystal panels 40R and 40G is carried out with the picture signal corresponding to image information by the 
driving means which is not illustrated, and, thereby, the modulation of each colored light which passes through this is 
performed. A well-known means can be used for such a driving means as it is. 

{0020] On the other hand, the blue glow bundle B is led to liquid crystal panel 40B which corresponds after the 
polarization direction is further arranged by polarizing plate 60B through the relay optical system 927, and a modulation 
is similarly performed in here according to image information. 

[0021] The relay optical system 927 consists of a condenser lens 974, the incidence side reflective mirror 971, an 
outgoing radiation side reflective mirror 972, a middle lens 973 arranged among these mirrors, and a condenser lens 953 
arranged to the near side of liquid crystal panel 40B. The blue glow bundle B becomes the longest, therefore the 
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ASSESS? l T f Sf" flUX °f Hght ° f die len «th [ ^ length of the optical path of each colored light bundle 1 i e " 

^ be^o^H "ST* ^ 805 * each ^ ^ ^ ^es most However, quarry St' loss' 

can be controlled by making the relay optical system 927 intervene. y ^ 

ES In ° denc ^ of each f lored bun dle modulated through each liquid crystal panels 40R, 40G and 40B is 

SS?S 61G ' ^ ^ Hght WhiCh PCne ^ ted ^ S ^ o2£*£Z£2SZ prism 
umt (cross dichroic prism) 20 and it is compounded. Expansion projection of the color picture compounded here is 
earned out on the projection side 7 in a position through the projection lens unit 6. compounded here ,s 

52 f inr eX ^?In V if ,OUS a ^ chin ) en T t m ? des to * e Photosynthesis prism of the above-mentioned liquid crystal panels 
oKqS^^^ C — * P-l 40R aSit reS lighl 

[0024] example 1 . drawing J _ the attachment voice to the prism unit of a liquid crystal panel unit - it needs - a 
decomposition perspective view for the explanatory view and drawing 6 which show me lTexSam Serior of the 
liquid crystal panel unit of drawing , and drawing 7 are the sectional^ews of the frame cL^ 
of having contained the liquid crystal panel. Liquid crystal panel unit 50R consists of a fram^SXTcSriS oT 

w P tT^ t ? an ^° f Panel 40R md * fondamentally. Liquid crystal ^pan^okco^edTp^tion 

agamst-dust glass 40c and 40d which canies out the protection against dust ofTTT subsume 40a? o^noVite 

40b, and those substrates, and cable 41R for control is prolongedout of the frame 52 Tfomm ^^s^Ste 40? A^me 

ItrZ^A^T^^ V" H<1Uid ^ panel 40R h as a heat dissi p ron^eStion Id L pl^T 
which processed predetermined configurations, such as thermally conductive good metals (Me aluminum Sum or 
these alloys) and a ceramic, beforehand is formed in magnitude almost equal to the sizeof me 

In^rf 2 ,° m -5 ,IeS - H f C ' *? fr3me 52 of metal P lat ^ 53 and54 of two sTeete wWch tm the c^Ss 53 a 

2^ f ° r h 2 md ^ Sta l Panel 40R * SP^S* eome to form the optical passagTapeXes 5?w^?54w in 

^s^wo? ^nl here f >re ' CrCViCeS 533 Wd 543 W Ae depth 3,1(1 * e ^a cWondhfg to a^nlg^ti^n 
substrate 40a or 40b, protecuon-against-dust glass 40c, or 40d wnngurauon wim 

^J^tT^^ r th ^ frame ? ° f ^ panel 40R ™ e ^strates 40a and 40b which constitute one of 

Ae peripheral walls and hquid crystal panels of Crevices 53a and 54a of the metal plates 53 and 54 of twoTeete After 

EES T"; q * P Ti 4 ° R mine Perimeters, such as protecuon-against-dist glass 4^ and 4o7and fiSig wSi 

adhesives etc the creyice of the metal plate of another side is made to correspond to Hquid crysS panel 4^1 and is 
piled up, and the metal plates 53 and 54 of these two sheets are fixed with a g^up. Liquid <S E unh 50R which 

hi e ^ PanCl 4 ° R ^ 52 by Ms is ****** Althou gh * e ^king anTverif^ng Jboss 53b « d 

hole 54b are performing immobilization with a group of the metal plates 53 and 54 of two sheete bVdfawine 7 it In 

ma^and^^f 6 ^^f^ w ^ adhesion, etc. In addition, to ^JSSS^^^^ 

£ 2,S m l 1 ™? P 'l 53 ' ametal P late 54 > use ofUV hardening or heat-curing mold adhesive** 

S^wTm^ 

Ht^n" 1 ^ 8 f3 f ° f & f mCtal plates 53 311(1 54 of ^ sh eets is made in agreement with the mating face of TFT 
substrate 40a of hquid crystal panel 40R, and opposite substrate 40b as much as possible in the abZ Suoned case 

2* ?™ n u*u l ?u lR *° *" UPPCT part from matin e face ^ opposite substrate ETofTFT subsume 

40a is pinched by the matmg face of these metal plates 53 and 54, the assembly of liquid crvstal Panel unit SOR ™Sf 
become easy^ In addition 54d of correspondence parts of the metal plate (this «SSn3SK)^S2^ 

t!SSSSSutS!jS^l CamCS r : nSUl3 ^ prOCeSSing - M ° reoVer ' if * e front fa ^ of me^ pfat&d 
StaSSS^^ Sld6 ' rt 0311 PrCVent *- 3n — •* ^Se Hght b^ the 

S A Plan r 52 * C 0t f i nClined Pl3ne 53C 0f 3 metal P late 53 hiclined plane 54c of a metal plate 

54) by which the inclination was attached in the direction which separates from the optical plane of incidence of Ae 
pnsm unit 20 is prepared m the right-and-left flank of a frame 52 as it goes outside. Liquid ctystJ \ P Z T^SOrS 

fhap J ^3^5^ WlU ^ POlariZ l ng , P ,3te 61R W3S StUCk ° n *** trans Jssion7ectioXL^ me w V 
shaped spacer 56 with the inclined plane which contacts inclined plane 54c of a metal plate 54 and the optical Diane of 
incidence of the pnsm unit 20 which consists of thermally conductive good resin, a cer^iic me^lsfsapnhjre Xtef 

mcim^LTst anS tn SiblC - ™* * * e ^^^56% SS 

mclined plane 54c and the pnsm unit 20 with adhesives or a pewter of UV hardening mold etc Moreover between the 

fr^es 52 and the pnsm units 20 which were fixed, it has the air course (clearance) foO which leTa^S's^ lotion 
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{0D28] the attachment to the prism unit 20 of liquid crystal panel unit 50R - setting - the wedge-shaped spacer 56 - 
two right and left of a frame 52 — or (refer to the example of drawing 5 ) it can carry out to four corners of a frame 52 
by arranging (referring to the example of drawing 8 ). If 54g of guide pieces which guide the vertical «nd faces 56a and 
56b of the wedge-shaped spacer 56 is formed in the location corresponding to wedge-shaped spacer 56 of the metal 
plate 54 which constitutes a frame 52 in these cases, immobilization to the prism unit 20 of liquid crystal panel unit 50R 
can be performed correctly and easily. Moreover, if slit 54s is formed near the starting point of inclined plane 54c 
corresponding to 54g of guide pieces of a metal plate 54 and the elastic modulus of inclined plane 54c is increased in 
any [ of drawing 5 and drawing 8 ] case, after a frame 52 and the prism unit 20 are fixed, it will become possible to 
absorb deformation by the difference of the thermal expansion coefficient of the fixed part, and to prevent the location 
gap with liquid crystal panel unit 50R and the prism unit 20. 

[0029J In a projector with the structure of an example 1 , since the heat of liquid crystal panel 40R radiates heat to the 
prism unit 20 side through a frame 52 and the wedge-shaped spacer 56 in addition to liquid crystal panel 40R contained 
by the frame 52 which consists of metal plates 53 and 54 being cooled with the air passing through an air course 1 00, 
the cooling effectiveness of liquid crystal panel 40R improves. 

{0030] example 2. drawing 9 - the attachment voice to the prism unit of a liquid crystal panel unit - it needs - the 
explanatory view showing the 2 and drawing 10 are the explanatory views which looked at the attachment mode from 
the top face. An example 2 replaces with the wedge-shaped spacer of an example 1 the frame 52 which contained liquid 
crystal panel 40R, i.e., liquid crystal panel unit 50R, and attaches it in the prism unit 20 through the cylindrical spacer 
57, and the periphery section configuration of a frame 52 is different in the example 1 corresponding to this. However, 
all the configurations by the side of the other configuration, for example, the configuration of liquid crystal panel 40R, 
the quality of the material of metal plates 53 and 54, the inclusion mode to the frame 52 of liquid crystal panel 40R, and 
the prism unit 20 etc. presuppose that it is the same as an example 1 . 

{0031 ] 52d of the right-and-left flank is bent prism unit side 20, the frame 52 of an example 2 is formed in the shape of 
L character, and 52h of circular holes which insert the cylindrical spacer 57 is formed in perimeter 4 comer of the liquid 
crystal panel stowage. 52d of right-and-left flanks of a frame 52 is bent in order to form an air course 1 00, and they bend 
and form at least one side of metal plates 53 and 54. Moreover, the prism unit 20 side of 52h of circular holes forms a 
metal plate 53, either of 54, or both in the shape of burring, as shown in drawing 10 , and it makes easy insertion and 
immobilization of the cylindrical spacer 57. 

{0032] Liquid crystal panel unit 50R which comes to contain liquid crystal panel 40R on the above-mentioned frame 52 
is fixed to the prism unit 20 on which polarizing plate 61 R was stuck through the cylindrical spacer 57 with which side- 
face 57a carries out checking and verifying to 52h of circular holes, and apical surface 57b contacts the optical plane of 
incidence of the prism unit 20. This immobilization becomes possible [ by fixing apical surface 57b with adhesives or a 
pewter to the optical plane of incidence of the prism unit 20, respectively ] in the burring section of 52h of circular holes 
about side-face 57a of the cylindrical spacer 57. In this case, it is not necessary to necessarily use it for four places for 
example, and the cylindrical spacer ^7 can also use only 52h of two circular holes on the diagonal line of a frame 52. In 
addition, the positioning approach of of the liquid crystal panel unit and prism unit using a cylindrical spacer is 
explained in detail by JP,2000-221588,A. However, the cylindrical spacer 57 used by this example shall be made as 
much as possible from thermally conductive good resin, a ceramic, a metal, etc. 

{0033] In a projector with the structure of an example 2, since the heat of liquid crystal panel 40R radiates heat to the 
prism unit 20 side through a frame 52 and the cylindrical spacer 57 in addition to liquid crystal panel 40R contained by 
the frame 52 which consists of metal plates 53 and 54 being cooled with the air passing through an air course 100, the 
cooling effectiveness of liquid crystal panel 40R improves. 

[0034] example 3. drawing 1 1 - the attachment voice to the prism unit of a liquid crystal panel unit - it needs - it is the 
explanatory view showing the 3. In the example 3, 52d of right-and-left flanks of a frame 52 is bent to the prism unit 20 
side, it is processed in the shape of [ of KO ] a character, point 52e parallel to the optical plane of incidence of the prism 
unit 20 is formed, and liquid crystal panel unit 50R is fixed to the prism unit 20 by fixing this point 52e directly or 
indirectly to the prism unit 20 with adhesives or a pewter. In addition, also in an example 3, the configuration of those 
other than the part related to the attachment to the prism unit 20 of liquid crystal panel unit50R presupposes that it is the 
-same as that of an example 1 . 

{0035] In a projector with the structure of an example 3, since the heat of liquid crystal panel 40R radiates heat to the 
direct prism unit 20 side through a frame 52 in addition to liquid crystal panel 40R contained by the frame 52 which 
consists of metal plates 53 and 54 being cooled with the air passing through an air course 100, the cooling effectiveness 
of liquid crystal panel 40R improves. 

[0036] example 4. drawingj„2 - the attachment voice to the prism unit of a liquid crystal panel unit - it needs - it is the 
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S£SS TT t*™ 0 **" 4 - »» ^formation of an example 3, and the example 4 sticks on the right-and-left edge ' 
of the optical plane of incidence of the prism unit 20 the heat-conduction member 58 which consists ofa Aermallf 
conductive good metid etc. beforehand, it is fixing the apical surface which bent 52d of righ3-tefl flSa Le 

member 58 at the pnsm unit 20 In addition, the configuration of the root face of the heat-conduction member 58 and a 
frame 52 is good also as not only I-shape like drawing!! but T typeface, or an L typeface. 

Kl^Ao^r^ u , £""5* ° f 311 example 4 ' 511106 me heat of li{ *- d «y*»l P^el 40R radiates heat to the 
pnsm unit 20 side through a frame 52 and the heat-conduction member 58 in addition to liquid crystal panel 40R 

^^ 100 » cooing effectiveness of liquid crystal panel 40R improves. ^ 
[0038] example 5. drawjngll - the attachment voice to the prism unit ofa liquid crystal panel unit - it needs - the 
explanatory view and drawmgH which show the 5 are the lower sectional view of^Zid crystal panel unit of 
*™l n * ] J • P" 8111 «*; Li q«id ^tal panel unit 50R of an example 5 attaches theT^ato lS 70 in the 
A^fiC 1 Panel unit of each above-mentioned example, and it is made to nuSSSS liquid 
Z 53^ 54 S ?? *! ^ ^P 3 * 1011 ^ That is, spinning etc. carries out the lower part of 

me metal plates 53 and I 54 of two sheets which constitute a frame 52, the heat dissipation sheet pinching sections 53 i 

W J ^^g-^-P 165 ^ Mobilization of these metal plates 53 and 54 is S oS both s des 
of the heat dissipation sheet 70 m these pinching sections 53j and 54j in the ****** case. The heat dilation sheet 70 
makes the upper part parallel with the prism unit 20, and it turns the lower part outside from a fiSne 52 S it 

JSESS?* PreS T dOWn * e h0riZ0ntal 1CVe1 ' f ° rceS * in screw 76 ^ from atopSaplate^f and it is 

made it to carry out a pressure welding to horizontal plane 90a of the bottom light guide 90 and hdghS walh S 90b 
which support the optical element which constitutes the optical system containing me prismunlt 20 ^0^^ heat^ 
dissipation shee 70 may be constituted only from a part parallel to the prism unit 20, and ma^carry out a^reTsure 
ST * e Stan ^ wal1 of *e concave heights which formed the lower limit section in thelSom HgSIS 90 

J" 0 "" °/ ? e S7 Ser "/° 0t Pl3te - In addition ' in advance of immobilization in the bottom ligTSefo of me 
heat dissipation sheet 70, liquid crystal panel unit 50R shall be attached in the prism unit 20 according tf a ZZols 
example (the cylmdncal spacer 57 is used by a diagram) truing 10 a previous 

HaWHr^nf £2? ^PP^* *ermal conductivity, lightweight nature, and flexible nature 
fltafSSE? ? ab o ve -™entioned heat dissipation sheet 70 is desirable, for example, it graphite-izes high polymer 
fijms^such as polyim.de, by the pyrolysis, and the graphite sheet which gave the stmcture nWa single cr^tafcanT? 

[0040] Moreover, as shown in drawing 14 , it is good for the light guide (here bottom light guide 90) which is fixing not 
uienn^^o a ?* P f ZUM F YU 20 to prepare air hole 90c between liquid'Systal paS uni 50R 

taedTnX ^prismulut 2™ " ' * ^ ** ^ Whh hquid ^ Stal and the air cou^eToO 

f^il^-f PT° jector Ae structure of an example 5, while the heat of liquid crystal panel 40R conducts to the prism 
cT™ ^° t Ugh a frame 52 » ' additi °n to liquid crystal panel 40R being'cooled withthe afr ^SSS^S^ST 
course, m order to conduct and radiate heat also to the bottom light guide 90 through the heat dissipationTX^the 
cooling effectiveness of liquid crystal panel 40R improves further, aissipauon sneet /u, me 

[0042] In the configuration of the example 6. above-mentioned examples 1-5, when the prism unit 20 to which liauid 
crystal panel unit 50R is fixed is made from the ingredient with small thermal conductivity, tta? s little hear q 
dissipation by heat conduction from the frame 52 to the prism unit 20 side, so, when the prism unit 20 is noTmade from 
fncYZ- * ™ WlUCh hi e thermal such « Xtal As shown mdrawing i?, Z optic* 5_£ of 

uicidence of the prism unit 20 mostly on the whole surface Stick the transparence plates 22 (sapphire plate etc ) which 

unh^fi ^"TZ bJgher ^ *» priSm ^ 20 > ^ ^ frame 52 of polarizing plate 61 R^liqu d cry tH panel 
urn 50R ,s fixed on this transparence plate 22. Those heat dissipation effectiveness can be raised by making* a liaZ 

SStSSS^t-S C *?? ° fp0lari ^ P ,ate 61R to tWs transparence plate 22. M^^^fi 

20 1S contacted to die metal pnsm stationary plate 33 for fixing to the bottom light guide 90 through die direct or 
diermal-conductivjty member 24, in order that the heat of liquid crystal panel 40R may cond^So^erpS of the 

SS^f ? £ 5 S ° t0 ^ I 0 " 0 " 1 ,i8ht ^ 90 3 frame 52 ' 1,16 transpaVence plate 22, Sfprism 

stationaty plate 33 in this case, it becomes possible to gather heat dissipation effectiveness further 

[UU4JJ Here, the effectiveness common to the above-mentioned examples 1-6 is summarized to below and it 

enumerates. 

- By improvement in the rate of heat dissipation of the circumference ofa liquid crystal panel unit, a fan's 
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miniaturization and the formation of small driving force which cool them are attained, and it can contribute to the 
miniaturization of a projector, and low noise-ization. 

- By improvement in the rate of heat dissipation of the circumference of a liquid crystal panel unit, correspondence in 
the further raise in the brightness of a projector is attained. 

- By improvement in the rate of heat dissipation of the circumference of a liquid crystal panel unit, a liquid crystal panel 
and a polarizing plate can be held below to allowable temperature, and deterioration and degradation of the orientation 
film of a liquid crystal panel and a polarizing plate can be controlled. 

- By forming the frame of a liquid crystal panel unit with metals, such as Mg and aluminum, a liquid crystal panel unit 
can be made strong [ to disturbance-proof nature or shock resistance ] lightweight. 

- By forming the frame of a liquid crystal panel unit with metals, such as Mg and aluminum, the Shiroki acid generating 
from the frame which had been produced in made of thermosetting resin is lost, therefore nebula of a liquid crystal panel 
can be prevented. 

- By forming the frame of a liquid crystal panel unit with metals, such as Mg and aluminum, thickness of a frame can be 
made thin, harmful incident light with a big include angle can be shaded, and effective incident light can be incorporated 
to a liquid crystal panel at a wide angle. 

- Since the inside-and-outside front face of the frame of a liquid crystal panel unit was made nonreflective, the leakage 
light to the liquid crystal panel by the reflection from a frame can be shaded certainly. 

- By using metals, such as Mg and aluminum, for the frame of a liquid crystal panel unit, hot pressing processing of a 
frame is attained, quality and the yield are improved, and cost reduction can be planned. 

[0044] As mentioned above, although this invention has been explained based on a concrete example, as long as various 
deformation and modification are possible and it is in this technical thought, those deformation and modification are 
also included in this invention, without limiting this invention to the above-mentioned example. For example, an 
electro-optic device may not be restricted to a liquid crystal panel, but may be the equipment using a micro mirror, and 
CCD (charge-coupled device). Moreover, color composition prism may not be restricted to the dichroic prism with 
which two kinds of color selective surfaces were formed along the adhesion side of four triangle pole-like prism, but 
color selective surfaces may be one kind of dichroic prism, and a polarization beam splitter. In addition, you may be 
what arranges an optical selective surface in the box of abbreviation hexahedron-like light transmission nature, and was 
filled up with the liquid there. Furthermore, althougji the front projection mold display which performs projection, and 
the direction which observes a projection image have the tooth-back projection mold display which performs projection 
from the opposite side from the direction which observes a projection image as a projection mold display, the 
configuration shown in the above-mentioned example is applicable to the all. 
{0045] 

{Effect of the Invention] Since heat is radiated to the light guide which supports photosynthesis prism and it by heat 
conduction the unit containing electro-optic devices, such as a liquid crystal panel, minded the frame in addition to 
being cooled by the air passing through an air course according to the invention in this application, the cooling 
effectiveness improves, therefore it can contribute to high-reliability-ization at the miniaturization of a projector, a raise 
in brightness, and a list. 
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Japan Patent Office is not responsible for any 
damages caused toy the use of this translation. 

l-™l d ? CUme ? t haS b f^ translated b y computer. So the translation may not reflect the original precisely 
2."** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 
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S^BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
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□ GRAY SCALE DOCUMENTS 
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□ OTHER: . 
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